Abstract: This study investigated the geographic distribution of dermatologists in Brazilian municipalities in relation to the population, regions of the country and human development index. We conducted an ecological study based on data from the 2010 census, the 2010 human development index, and the records of the Brazilian Society of Dermatology. 5565 municipalities and 6718 dermatologists were surveyed. Only 504 (9.1%) municipalities had dermatologists, and accounted for 56.2% of the Brazilian population. The smallest population size and lowest HDI rate that best discriminated municipalities that did not have dermatologists were found to be 28,000 and 0.71, respectively. The average population density of dermatologists in cities was 1/23.000 inhabitants, and variations were independently associated with the HDI, the population of the municipalities and the region of the country. 
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The Brazilian population´s demand for dermatology services is not properly defined, nor is the adequate number of professionals for health coverage by this branch of medicine. [1] [2] [3] The geographical distribution of dermatologists in Brazil is quite heterogeneous, and concentrates in more populous cities. In addition, there are regional differences in care (waiting lists and costs of medical appointments), which suggests that other factors may influence the settling of these professionals. 4 The Human Development Index (HDI) is a tool developed by the United Nations in 1990 to measure levels of social and economic development and rank population groups based on three indices: longevity (HDI-L), education (HDI-E) and income (HDI-I). 5 In order to investigate social, political and geographic factors that may influence the professional settlement of specialists, this study investigated the national distribution of dermatologists in relation to population size of municipalities, regions of the country and HDI.
s We conducted an ecological study involving all Brazilian municipalities, and based on data from the 2010 census, the 2010 HDI, the Brazilian Society of Dermatology (BSD) and the Federal Council of Medicine (FCM). 6, 7 The best discriminating points between the presence of dermatologist in municipalities and population or HDI were determined by the ROC curve. We evaluated the correlation between per capita density of professionals, HDI and its components (HDI-I, HDI-E and HDI-L), and number of doctors, by using the Spearman´s rank correlation coefficient (rs). The population density of dermatologists was assessed in multivariate analysis using generalized linear model. Statistically significant value was considered at p <0.01. 8 5565 municipalities and 6718 dermatologists were surveyed. Dermatologists were present in only 504 (9.1%) municipalities, which accounted for 56.2% of the Brazilian population.
The analysis showed high correlation between the number of dermatologists and the population (rs = 0.77, p <0.01), and between the number of dermatologists and number of physicians (rs = 0.86, p <0.01) in cities that had dermatologists.
The lowest population size and HDI rate that best discriminated municipalities with and without dermatologists were found to be 25-31 thousand (area under ROC curve = 95%), and 0.70-0.72 (area under ROC curve = 89%). However, there were variations among the regions of the country. Figure 1 shows Brazilian municipalities according to their population, HDI and presence of dermatologists.
Similarly, we also observed a greater concentration of Brazilian doctors registered in the FCM in cities with a HDI higher than 0.71 (29 x 3 / 10,000 inhabitants)
The total number of dermatologists was positively correlated with the HDI of municipalities that had experts (rs = 0.51, p <0.01). The highest rates were found for the HDI-I (rs = 0.52, p <0.01) and the lowest rates were found for the HDI-E (rS = 0.48, p <0.01) and HDI-L (rs = 0.17, p <0.01).
The presence of one or more dermatologists in the municipalities was independently associated with the HDI, the population of the municipalities and the region of the country. Effect of interaction was found between population and HDI (p <0.01).
The average population density of dermatologists in cities was 1/23.000 inhabitants, ranging from a minimum occurrence of 1/303.000 and a maximum of 1/3.000. Its variation among the cities that had dermatologists was associated with the HDI, the population and region of the country. Effect of interaction was found between population and HDI (p <0.01). Table 1 shows the mean proportion of dermatologists, according to the region, HDI and population of the municipalities.
The study revealed that the heterogeneity in the distribution of dermatologists in Brazil is associated with factors of human development, political and geographical distribution and size of municipalities. This leads to the hypothesis that, in order to be successful, programs to increase the number of physicians in underserved cities should consider political subsidies, public development subsidies and comprehensive support services for professional career development.
Although less than 10% of the total municipalities in the country had dermatologists, more than half of the Brazilian population lives in these areas. Moreover, if we consider the commuting of patients from neighboring cities, or even the performance of a single professional in different cities, the proportion of population coverage should be even higher. 9 However, the geographic heterogeneity of Brazilian dermatological health coverage may incite non-specialist professionals to exercise this function.
The HDI is a standardized indicator of the wellbeing of a population. In 2011, Brazil was ranked 84th in the world (HDI = 0.72). Nevertheless, the distribution of municipalities is very heterogeneous: more than 500 show low development rates (HDI <0.54) and only 56 cities present very high development rates (HDI> 0.80).
When considered concomitantly, HDI and population of the municipalities influence the distribution of dermatologists in different regions of the country. There is a higher density of professionals in populated areas and areas with higher HDI values, and even smaller density of experts in municipalities of the Northern region.
The high correlation between the number of dermatologists and the number of other physicians in cities supports the hypothesis that municipalities with better urban infrastructure and higher income levels of the population favor the settlement of physicians in general, not only dermatologists. 4, 10 The main limitations of the study are related to its ecological features, because they do not allow us to establish causality based on the correlations analyzed. Moreover, other factors are not evaluated, such as: internal migration, cities that offer training services to professionals, dermatologists who work in more than one municipality, inaccuracy of the records of the BSD and dermatological care provided by professionals who are not members of the BSD. q 
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